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SUMMARY 


This  final  report  covers  a  study  of  the  effects  of  se'ven  corrosion  inhibitors  and 
corrosion/unti-iring  inhibitor  combinations  on  the  coalescing  characteristics  of  the 
pe  fill* r/coale»cer  elements  used  to  decontaminate  liquid  hydrocarbon  fuels. 
The  corrosion  inhibitors  for  use  in  military  jet  fuels  are  specified  in  Specification  M1L- 
1-25017.  'inhibitors.  Corrosion.  Fuel  Soluble."  They  are  identified  by  their  trade 
names  and  manufacturers  as  Santolene-C,  Monsanto  Chemical  Co.;  RP-2  and  AFA-1, 
E.  I.  DuPont  de  Nemours  &  Co.:  Euhrizol,  Euhrizol  Corp.;  Tolad-244,  Petrolite  Corp.; 
TH I-1B2,  Texaco,  Inc.;  and  I iiicor*M,  Universal  Oil  Products  Co.  The  anti-icing  in¬ 
hibitor  used  conforms  to  Specification  MIL-1-27686,  "Inhibitor,  Fuel  System,  Icing." 
and  was  obtained  from  Phillips  Petroleum  Co.  One-percent  water-removal  tests  and 
water  separometer  index  (modified)  (WS1M)  investigations  and  analyses  were 
conducted. 

This  research  was  carried  out  by  the  Fuels  Surveillance  and  Technology  Branch, 
Fuels  Handling  Kquipincnt  Division,  U.  S.  Army  Mobility  Equipment  Research  and 
|)e\eKopment  Center  (l  SAMERDC),  Fort  Belvoir,  Virginia. 

The  report  concludes  that: 

a.  The  corrosion  and  corrosion/anti-icing  combination  inhibitors  did  not  pro¬ 
duce  adverse  effects  on  the  ability  of  military  standard  filter/coalescer  elements  to 
remove  1  percent  water  from  J P-5  fuel  that  had  been  treated  with  fuller’s  earth. 

1).  The  tree-water  content  of  the  fuel  passed  through  the  filter/coalescer  ele¬ 
ments  during  the  I -percent  water  injection  tests  ranged  from  0  to  4.4  parts  per  million, 
which  is  within  specification  limits. 

c.  The  W  SIM's  of  the  inhibited  JP-5  fuel  during  the  tests  were  between  16  and 

H8. 


d.  The  low.  free  water  content  did  not  correlate  directly  with  the  relatively 
low  \\ SIM's. 

c.  The  WSIM  cannot  be  used  solely  to  determine  the  ability  of  a  military 
standard  filler  'coalescer  element  to  decontaminate  inhibited  JP-5  after  it  has  been 
treated  with  fuller'.' earth.  llowe\cr,  the  WSIM  does  give  an  indication  of  the  ability 
of  a  iiltrr'coalc't  cr  element  (o  decontaminate  uninhibited  JP-5. 
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FOREWORD 


Authority  for  the  evaluations  described  in  this  report  is  contained  in  01)00  para¬ 
graph  1610(e)  which  states:  '’Every  means  of  .  .  .  improving  the  handling  of  POL  mils 
he  exploited.” 

The  work  was  conducted  under  Task  1 J 66 2 7 08 1 >50602.  “Fin  is  Decontaniiriatioi 
Research,”  under  the  general  supervision  of  T.  II.  Jefferson,  Chief.  Fuels  Surveillance 
and  Technology  Branch,  Fuels  Handling  Equipment  Division. 

Other  personnel  participating  in  the  program  we  re  Shirley  B.  Boulware.  Project 
Chemist,  and  John  Zellars,  William  Stoney,  and  Lloyd  Johnson.  Test  Mechanics. 
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EFFECTS  OF  CORROSION  AND  ANTI-ICING  INHIBITORS 
ON  THE  WATER  COALESCING  CHARACTERISTICS  OF 
MILITARY  STANDARD  FILTER/COALESCER  ELEMENTS 


I.  INTRODUCTION 

1.  Subject.  This  final  report  covers  a  study  of  the  effects  of  the  seven  corro¬ 
sion  inhibitors  specified  in  Specification  MIL-I-25017,  “Inhibitors.  Corrosion,  Fuel  Sol¬ 
uble/'  and  the  anti-icing  inhibitor  specified  in  Specification  MIL-I-27686,  “Inhibitor, 
Fuel  System,  Icing/'  on  the  water-removal  characteristics  of  standard  filter /coalescer 
elements  used  in  military  standard  filter/separators, 

2.  Purpose  of  Tests.  Chemical  additives  are  incorporated  in  fuels  to  supple¬ 
ment  and  improve  their  performance.  Too  frequently,  in  field  service,  these  additives 
have  been  found  to  adversely  affect  the  ability  of  military,  standard-dimension,  filter/ 
coalescer  elements  to  remove  contaminants  to  the  extent  required  by  Specification 
MIL-F-890I ,  “Filter/Separators,  Aviation  and  Motor  Fuel,  Ground  and  Shipboard  Use, 
Performance  Requirements  and  Test  Procedures  For."  The  purpose  of  the  tests  con¬ 
ducted  in  this  study  was  to  determine  the  magnitude  of  the  adverse  effect  of  the  addi¬ 
tives.  J  P-5  fuel  was  used  as  a  test  fuel,  and  the  effects  of  seven  different  corrosion  in 
hibitors  and  corrosion/anti-icing  inhibitor  combinations  specified  for  use  in  military  jet 
fuels  were  studied.  The  concentrations  of  corrosion  inhibitors  were  prescribed  by  the 
qualified  products  list  (QPL)  of  inhibitors  qualified  under  Specification  MIL-1-25017. 

The  corrosion  inhibitors  used  were  Santolene-C,  Monsanto  Chemical  Co.; 
LubrizoL  Lubrizol  Corp.:  Tolad-244.  Petrolite  Corp.:  TR1-182,  Texaco  Inc.;  Unicor-M, 
Universal  Oil  Products  Co.;  and  RP-2  and  AFA-1,  E.  I.  DuPont  de  Nemours  &  Co.  The 
anti-icing  inhibitor  was  Phillips-55,  obtained  from  Phillips  Petroleum  Co. 

3.  Background.  Specification  MIL-1-25017  contains  a  list  of  seven  corrosion 
inhibitors  that  are  approved  for  use  in  fuels  conforming  to  Specification  VY-G-76, 
“Automotive  Gasoline";  MIL-G-3056.  “Automotive  Combat  Gasoline";  Mil. -G  5572, 
“Aviation  Gasoline":  arid  MIL-J-5624.  “JP-4  and  JP-5  Turbine  Fuels."  RP-2,  AFA-1. 
Lubrizol.  Tolad-244.  and  TR1-182  corrosion  inhibitors  conform  to  Specifications 

\  Y-G-7G.  MIL-G-3056,  and  MIL-G-5572.  Santolene-C  and  Umcor -M  corrosion  in¬ 
hibitors  conform  to  V  VO-76.  MJL-G  3056.  and  MIL  J  5624  (QPL.  August  1%3). 

Each  eorrosion-inhibitor/JP- -5  fuel  combination  and  corrosion/anti-ic ing-inhibitor/J P-5- 
fuel  combination  was  utilized  in  the  tests/ Specification  MIL-F-B901  states  that  the 
onlv  corrosion  inhibitor  to  be  used  in  combination  with  JP-5  fuel  is  Santolene-C.  A 
Sanhdene  C/anti  icing  inhibitor  combination  and  the  additional  six  corrosion  and 
eiirrosiou/anti-ieing  inhibitors,  in  combination  with  JP-5  fuel,  have  never  been  used  to 
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e\aluate  t h<  performance  of  the  military  standard  filter/coalesccr  elements  bv  this 
in-lallat  i<  *\\* 


11.  INVESTIGATION 

4.  Description  of  Test  Facility.  The  test  facility  consisted  primarily  of  a  closed 
tot  loop  (portions  of  which  were  glass).  a  100-gallon  storage  tank,  a  20-gailon-per- 
minutr  (gpm)  centrifugal  pump,  water-injection  equipment,  sample  withdrawal  appa¬ 
ratus  a  clean  up  filter/ separator,  and  suitable  instrumentation  (see  figure,  page  3.  for 
M'lieinatic  draw  ing). 

5.  Test  Filter/Coalescer  Elements.  The  military,  standard-dimension  filter/ 
coalescer  elements  used  in  the  test  series  were  Fram  Model  No.  CC-51  111,  llendix 
Model  No.  045800-4,  and  Filters,  lne..  Model  1-4208,  fabricated  to  conform  to  the 
requirements  of  Specification  M1L-F-52308,  ‘"Filter  Element.  Fluid  Pressure." 

6.  Performance  Requirement.  The  water-removal  performance  requirement  of 
Specification  MlE-F-8901  states  that  the  filter/coalesccr  element  shall  decontaminate 
inhibited  fuel  into  which  I -percent  water  is  being  injected  at  rated  fuel  flow.  When 
anal;. zed  with  in-line  instrumentation,  the  effluent  fuel  shall  contain  not  more  than  5 
part'  per  million  (ppm),  by  volume,  of  undissolved  water.  The  differential  pressure 
across  the  filter/separator  test  vessel,  with  a  new  element  installed  and  dean  fuel  (con¬ 
taining  no  undissolved  water  and  not  more  than  0.5  milligrams  per  liter  of  solids  con¬ 
tamination).  shall  not  exceed  10  pounds  per  square  inch  (psi)  at  any  flow  rate  up  to 

1  15  percent  of  rated  flow,  when  measured  across  the  inlet  and  outlet  connections. 

7.  Test  Fuel  and  Contaminant.  JP-5  fuel  conforming  to  Specification  M1L-T- 
5024  was  used  as  the  test  fuel.  The  fuel  was  treated  with  fuller's  earth,  and  the  WS1M 
prior  to  the  addition  of  inhibitors  was  06.  Data  are  recorded  stating  W SIM's  after  the 
addition  of  specific  inhibitor  concentrations. 

The  water  injected  into  the  test  fuel  during  tests  was  supplied  by  the  Fort 
llclvoir  water  utility  system.  Prior  to  use  in  the  test  as  an  injected  contaminant,  water 
wa>  filtered  to  a  residual-solids  level  of  less  than  I  milligram  per  liter.  The  pH  factor 
\aried  from  6.5  to  7.0. 

*  l  ire  I'iltrrVoalrscrr  element.-  used  in  this  investigation  were  made  in  accordance 
with  Ihe  performance  specification  Ml  I -F  800 1  A.  One  of  the  purposes  of  this  scries 
•  ij  te-t-  w  ,i -  to  determine  whether  tin*  existing  dements  under  specification  MIE-F- 
8001  \  would  meet  the  performance  requirements  under  the  new  specification  MIF- 
1  8001  D.  whieh  had  not  been  officially  published  when  these  tests  were  conducted. 


8.  Sample  Analysis  Procedures.  Samples  were  analyzed  for  water-separation 
properties  and  fret  -water  content.  The  following  methods  were  employed: 

a.  \\  ater-separation  properties  of  the  fuel  were  determined  with  a  water 
M-paroim  ter.  This  instrument  measures  the  WSIM,  which  is  an  indication  of  the  ability 
of  a  fuel  or  a  fuel/additive  combination  to  release  entrained  or  emulsified  water  when 

l he  fuel  is  passed  through  a  eoaleseer-type  water  separator. 

b.  Free- water  content  of  the  filter/separator  effluent  during  the  test  was 
monitored  by  a  Bowser  Totamitor  (Model  871)  installed  in  the  effluent  portion  of  the 

stein.  This  instrument  operates  on  a  light-scattering  principle— a  beam  of  light  is  dif¬ 
fused  or  reflected  by  minute  water  droplets  suspended  in  the  fuel.  The  magnitude  of 
light  scattering  is  indicated  on  a  dial  (galvanometer)  scaled  to  read  in  parts  per  million 
of  free  water. 

9.  Test  Procedures  and  Results.  Prior  to  the  initiation  of  tests,  3000  gallons  of 
JP-f>  fuel  were  treated  by  passing  the  fuel  through  fuller’s  earth  filters  to  obtain  a  mini- 
mum  WSIM  number  of  not  less  than  85.  At  the  start  of  each  test.  90  gallons  of  this 
treated  fuel  were  pumped  into  the  100-gallon  storage  tank,  which  was  part  of  the 
closed  led  loop,  and  the  appropriate  quantities  of  corrosion  and  anti-icing  inhibitors 
were  blended  for  20  minutes  by  circulation  while  bypassing  the  test  vessel  and  clean¬ 
up  lllter/separalor. 

I  poll  completion  of  blending,  three  1 -gallon  samples  were  taken  for  WSIM 
analyses.  The  fuel  was  then  pumped  through  the  test  system,  including  the  cleanup 
filter/separator,  at  2-gpm  or  20-gpm  flow  rates,  according  to  the  size  of  the  filter/ 
coalescer  clement,  to  obtain  the  blank  Totamitor  and  pressure  readings.  (The  2-gpm 
elements  were  cut  proportionately  to  size  from  20-gpm  elements.)  One-percent  water 
was  then  injected  for  30  minutes  at  the  pump  inlet.  Totamitor  and  pressure  readings 
were  taken  every  5  minutes  for  the  duration  of  the  30-minute,  water-injection  period. 
Several  15-minute  tests  were  run. 

\  new  filler/coalescer  element  was  used  with  the  test  run  for  each  corrosion 
inhibitor:  also.  a  new  element  was  used  for  each  corrosion/anti-icing  inhibitor  concen¬ 
tration,  It  wa>  first  exposed  to  the  l -percent,  water-removal  test  using  test  fuel  con¬ 
taining  the  minimum  concentration  of  corrosion  inhibitor,  as  prescribed  in  Specifica¬ 
tion  Mil.  I  25017.  and  0. 15-percent  anti-icing  inhibitor,  where  applicable.  At  the  com- 
pie  I  inii  of  each  corrosion-inhibitor  test,  the  entire  test  system  (loop)  was  thoroughly 
cleaned  and  flushed  with  water  to  remove  any  residual  quantity  of  corrosion  and  anti- 
irini!  inhibitors  prior  to  conducting  the  next  test. 
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In  order  to  verify  the  test  data  from  the  above  procedure,  tests  were  set  up 
wherein  the  entire  volume  of  3000  gallons  of  fuel  was  inhibited  initially,  and  several 
manufacturers’  filter/coalescer  ele  cents  were  tested.  The  purpose  of  the  initial  inhi¬ 
bition  was  to  see  whether  the  same  type  of  results  was  obtained  on  a  large  volume  of 
inhibited  fuel,  as  compared  to  results  obtained  from  90  gallons  of  inhibited  fuel. 

The  JP-5  fuel  was  treated  with  fuller's  earth  until  the  WSIM  was  not  less 
than  a  minimum  of  85;  the  anti-icing  inhibitor  was  washed  out  of  the  fuel  by  injecting 
3-percent  water  at  the  pump  inlet.  The  fuel  was  then  inhibited  with  20  pounds  of 
RP-2  corrosion  inhibitor,  and  several  water-removal  tests  were  run.  Anti-icing  inhibitor 
was  added  (0.15  percent),  and  several  more  water-removal  tests  were  run  on  the 
corrosion/anti-icing-inhibited  fuel. 

Results  of  the  tests  are  recorded  in  the  Appendix  to  this  report  (Tables  1 
through  XXIV). 

111.  DISCUSSION 

10.  Free-Water  Content  and  WSIM  Data.  Theoretically,  free  water  is  undissolved 
water  in  excess  of  the  water  in  solution  in  a  fuel.  The  free  water  content,  as  measured 
by  the  Totamitor,  equals  the  total-water  content  minus  the  quantity  of  water  in  solu¬ 
tion.  The  adjusted  free  water  content  (total  free  water  content  less  the  blank)  of  the 
test  fuel  in  this  study  ranged  from  0  to  4,4  ppm.  Although  the  water  separometer  can 
be  modified  to  semiquantitatively  measure  free-water  content,  its  main  purpose  was  to 
measure  the  ease  with  which  a  fuel  will  release  free  water. 

Uninhibited  JP-5  fuel  received  directly  from  the  refinery  without  a  fuller's 
earth  treatment  generally  has  a  WSIM  between  85  and  100  and  is  thought  to  be  rela¬ 
tively  surfactant-free— that  is,  free  of  surface-active  agents.  It  is  acceptable  in  that  it 
can  usually  be  decontaminated  without  difficulty  by  a  filter/separator,  using  military 
standard  filter/coalescer  elements.  JP-5  fuel  not  previously  treated  with  fuller's  earth, 
and  with  a  WSIM  between  70  and  84,  is  unpredictable,  in  that  both  passing  and  failing 
performances  have  been  experienced  in  filter/separator  operation.  The  JP-5  fuel  spe  ci¬ 
fication  requirement  for  WSIM  is  a  minimum  of  85.  In  general,  untreated  JP-5  fuel 
would  be  difficult  to  decontaminate  if  the  WSIM  was  between  0  and  69.  However, 
this  is  not  true,  in  reference  to  treated  JP-5  fuel/additive  combinations,  as  is  shown  by 
the  results  obtained  in  this  study.  Tests  using  JP-5  fuel  inhibited  with  corrosion  or 
corrosion/anti-icing-inhibitor  combinations  and  having  WSIM  s  ranging  from  16  to  88. 
passed  1  -percent,  water-removal  requirements.  These  results  contradict  statements 
concerning  untreated  JP-5  fuel  given  earlier  in  this  paragraph.  The  author  theorizes 
that  the  successful  water-removal  tests  were  due  mainly  to  the  fact  that  the  JP-5  test 


furl  had  brrn  previously  treated  with  fuller’s  earth.  The  fuller’s  earth  removed  all  ob¬ 
jectionable  surfactants,  which  most  likely  would  have  plated  out  and/or  adversely  af¬ 
fected  fil ter/coalescer  (dement  performance.  Examples  of  these  types  of  objectionable 
surfactants  art'  sodium  sulfonates,  which  are  refinery  residuals.  It  can  be  seen  that  it 
cannot  be  determined  from  the  WS1M  data  alone  whether  a  corrosion  inhibitor  will 
adversely  affect  JP-5  fuel  to  the  extent  that  it  cannot  be  decontaminated  by  a  filter/ 
coalescer  element. 


IV.  CONCLUSIONS 
11.  Conclusions.  It  is  concluded  that: 

a.  The  corrosion  and  corrosion/anti-icing  combination  inhibitors  did  not 
product'  adverse*  effects  on  the  ability  of  military  standard  filter/coalescer  elements  to 
remove  1 -percent  water  from  JP-5  fuel  that  had  been  treated  with  fuller’s  earth. 

b.  The  free  water  content  of  the  fuel  passed  through  the  filter/coalescer 
elements  during  the  1 -percent  water  injection  tests  ranged  from  0  to  4.4  ppm,  which 
is  within  specification  limits. 

c.  The  WSIM’s  of  the  inhibited  JP-5  fuel  during  the  tests  were  between  16 

and  «tt. 

d.  The  low,  free  water  content  did  not  correlate  directly  with  the  relatively 
low  \Y  SI  Ms. 

e.  The  VVSIM  cannot  be  used  solely  to  determine  the  ability  of  a  military 
standard  filter/eoalesccr  element  to  decontaminate  inhibited  JP-5  after  it  has  been 
treated  with  fuller’s  earth.  However,  the  WSIM  does  give  an  indication  of  the  ability 
of  a  filler/coalcscer  element  to  decontaminate  uninhibited  JP-5. 
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II  AFA-1  Data  (Filters,  Inc.,  F/C  Element)  9 

III  Lubrizol  Data  (Filters,  Inc.,  F/C  Element)  10 

IV  TRI-182  Data  (Filters,  Inc.,  F/C  Element)  11 

V  Tolad-244  Data  (Filters,  Inc.,  F/C  Element)  12 

VI  Unicor-M  Data  (Filters,  Inc.,  F/C  Element)  13 

VII  RP-2  Data  (Filters,  Inc.,  F/C  Element)  14 

V III  Santolene-C  Data  (Fram  F/C  Element)  15 

IX  AFA-1  Data  (Fram  F/C  Element)  16 

X  Lubrizol  Data  (Fram  F/C  Element)  17 

XI  TRI-182  Data  (Fram  F/C  Element)  18 

XII  Tolad-244  Data  (Fram  F/C  Element)  19 

XIII  Unicor-M  Data  (Fram  F/C  Element)  20 

XIV  RP-2  Data  (Fram  F/C  Element)  21 

XV  Santolene-C  and  AFA-1  Data  (Filters,  Inc.,  F/C  Element)  22 

XVI  Santolene-C  and  Anti-Icing  Additive  Data  (Bendix  F/C  Element)  23 

XVII  AFA-1  and  Anti-Icing  Additive  Data  (Bendix  F/C  Element)  24 

XV III  Lubrizol  and  Anti-Icing  Additive  Data  (Bendix  F/C  Element)  25 

XIX  TRI-182  and  Anti-Icing  Additive  Data  (Bendix  F/C  Element)  26 

XX  Tolad-244  and  Anti-Icing  Additive  Data  (Bendix  F/C  Element)  27 
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Table  I.  Santolcnc-C  Data 
(Filters,  Inc.,  F/C  Element) 


Inhibitor 

Concentration 

(lb/ 1000  hbl) 

Time 

(min.) 

Fuel 

Flow’ 

(gpm) 

Fuel 

Temp* 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WSIM 

4 

0 

20 

92 

2.0 

0.80 

61 

4 

5 

20 

92 

2.5 

0.90 

— 

4 

10 

20 

92 

2.5 

0.90 

— 

4 

15 

20 

92 

2.5 

0.90 

- 

16 

0 

20 

85 

2.0 

0.90 

34 

16 

5 

20 

85 

3.0 

0.95 

— 

16 

10 

20 

85 

3.0 

0.95 

— 

16 

15 

20 

85 

3.0 

0.95 

- 

*  In  several  instances  throughout  this  series  of  tests,  the  fuel  temperature  exceeded  the 
70°  to  90°  F  range  specified  in  Specification  MlL-F-8901,  because  the  test  loop  was 
not  equipped  with  any  type  of  heat  exchanger. 
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Table  11.  AFA-1  Data 
(Filters,  Inc.,  F/C  Clement) 


Inhibitor 
Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(f?pm) 

Fuel 

Temp* 

<°F> 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

4 

0 

20 

92 

2.0 

0.9 

37 

4 

5 

20 

92 

2.0 

0.9 

- 

4 

10 

20 

93 

2.0 

0.9 

- 

4 

15 

20 

93 

2.0 

0.9 

- 

16 

0 

20 

84 

2.0 

0.7 

43 

16 

5 

20 

84 

2.5 

1.1 

- 

16 

10 

20 

84 

2.5 

1.2 

— 

16 

15 

20 

84 

2.5 

1.3 

— 

*  In  several  instances  throughout  this  series  of  tests,  the  fuel  temperature  exceeded  the 
70°  to  90°  F  range  specified  in  Specification  M1L-F-8901,  because  the  test  loop  was 
not  equipped  with  any  type  of  heat  exchanger. 
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Table  111.  Lubrizol  Data 


(Filters,  Inc.,  F/C  Element) 

Inhibitor 
Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(SPm) 

Fuel 

Temp* 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

5 

0 

20 

91 

1.5 

1.0 

67 

5 

5 

20 

90 

2.0 

0.9 

- 

5 

10 

20 

90 

2.5 

0.9 

- 

5 

15 

20 

90 

2.5 

0.9 

- 

20 

0 

20 

80 

2.5 

1.0 

45 

20 

5 

20 

80 

3.5 

2.5 

- 

20 

10 

20 

80 

3.5 

2.7 

- 

20 

15 

20 

80 

3.5 

2.8 

— 

*  In  several  instances  throughout  this  series  of  tests,  the  fuel  temperature  exceeded  the 
70°  to  90°  F  range  specified  in  specification  MIL  F  8901,  because  the  test  loop  was 
not  equipped  with  any  type  of  heat  exchanger. 
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Table  IV.  TRI-182  Data 
(Filters,  Inc.,  F/C  Element) 


Inhibitor 
Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WSIM 

17.5 

0 

20 

78 

2.0 

0.80 

70 

17.5 

5 

79 

2.5 

0.85 

— 

17.5 

10 

20 

79 

2.5 

0.90 

— 

17.5 

15 

20 

79 

3.0 

1.00 

- 

20.0 

0 

20 

80 

2.0 

0.75 

68 

20.0 

5 

20 

81 

2.5 

2.10 

— 

20.0 

10 

20 

81 

2.5 

2.60 

— 

20.0 

15 

20 

81 

2.5 

2.50 

- 

II 


Table  V.  Tolad-244  Data 
(Filters,  Ine.,  F/C  Element) 


Inhibitor 
( loneeiitration 

(lb/1000  bjil) 

Time 

(min.) 

Fuel 

Flow 

(gpn») 

Fuel 

Temp 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

:» 

0 

20 

76 

2.0 

0.90 

62 

:» 

5 

20 

76 

2.5 

0.95 

- 

5 

10 

20 

77 

3.0 

0.90 

- 

5 

15 

20 

77 

3.0 

0.95 

— 

20 

0 

20 

81 

2.5 

1.30 

56 

20 

5 

20 

82 

3.5 

3.50 

- 

20 

10 

20 

82 

3.5 

3.40 

- 

20 

15 

20 

82 

3.5 

3.30 

— 
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Table  VI.  Unicor-M  Data 
(Filters,  Ine.,  F/C  Element) 


Inhibitor 
Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

nun 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

9 

0 

20 

76 

2.0 

0.85 

16 

9 

5 

20 

77 

2.5 

0.90 

- 

9 

10 

20 

77 

2.5 

0.90 

— 

9 

15 

20 

78 

2.5 

0.90 

- 

20 

0 

20 

80 

2.0 

0.75 

23 

20 

5 

20 

81 

3.0 

1.00 

— 

20 

10 

20 

81 

3.0 

1.00 

— 

20 

15 

20 

81 

3.0 

1.10 

- 
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Table  VII.  RP-2  Data 
(Filters,  Inc.,  F/C  Element) 


Inhibitor 
Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WSIM 

i 

0 

20 

79 

3.0 

0.80 

57 

i 

5 

20 

79 

4.0 

0.85 

- 

10 

20 

79 

4.0 

0.80 

- 

15 

20 

79 

4.3 

0.80 

- 

20 

0 

20 

86 

4.5 

0.85 

49 

20 

5 

20 

86 

5.0 

1.00 

- 

20 

10 

20 

86 

5.0 

0.90 

- 

20 

15 

20 

86 

5.0 

0.90 

— 
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Table  V Ill.  Santoirne-C  Data 
(Fram  F/C  Element) 


Inhibitor 
Concentration 
(lb/1000  obi) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

<°F> 

Diff. 

Pressure 

(psi; 

Totamitor 

(ppm) 

WSIM 

4 

0 

20 

68 

2.5 

1.1 

52 

4 

5 

20 

68 

6.5 

1.3 

— 

4 

10 

20 

68 

6.5 

1.2 

— 

4 

15 

20 

68 

7.0 

1.2 

— 

4 

20 

20 

68 

7.0 

1.2 

- 

4 

25 

20 

68 

7.5 

1.2 

— 

4 

30 

20 

68 

7.5 

1.3 

- 

16 

0 

20 

60 

5.0 

1.2 

29 

16 

5 

20 

61 

7.0 

1.3 

— 

16 

10 

20 

62 

7.5 

1.3 

- 

16 

15 

20 

63 

7.5 

1.3 

— 

16 

20 

20 

63 

7.5 

1.3 

- 

16 

25 

20 

64 

8.0 

1.3 

— 

16 

30 

20 

65 

8.0 

1.3 

- 
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Table  IX.  AFA-1  Data 
(Fram  F/C  Element) 


Inhibitor 
(loneentration 
(tb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

(°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WSIM 

4 

0 

20 

57 

3.0 

0.85 

42 

4 

5 

20 

59 

5.0 

1.00 

- 

4 

10 

20 

60 

5.0 

1.00 

- 

4 

15 

20 

60 

5.0 

1.00 

- 

4 

20 

20 

61 

5.0 

0.90 

- 

4 

25 

20 

62 

5.5 

1.00 

- 

4 

30 

20 

62 

5.5 

1.00 

- 

16 

0 

20 

62 

3.5 

0.85 

54 

16 

5 

20 

63 

5.0 

0.95 

— 

16 

10 

20 

63 

5.0 

0.90 

- 

16 

15 

20 

65 

5.5 

0.90 

- 

16 

20 

20 

66 

5.5 

0.90 

- 

16 

25 

20 

66 

5.5 

0.90 

- 

16 

30 

20 

66 

5.5 

0.90 

— 
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Table  X.  Lubrizol  Data 
(Frani  F/C  Element) 


Inhibitor 
(Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

<°F> 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

VVS1.M 

5 

0 

20 

65 

3.5 

0.80 

75 

5 

5 

20 

66 

4.0 

0.85 

- 

5 

10 

20 

66 

4.0 

0.85 

— 

5 

15 

20 

67 

4.0 

0.85 

— 

5 

20 

20 

68 

4.5 

0.85 

- 

5 

25 

20 

68 

4.5 

0.85 

5 

30 

20 

68 

5.0 

0.85 

- 

20 

0 

20 

64 

_ 

1.50 

40 

20 

5 

20 

65 

4.5 

3.50 

— 

20 

10 

20 

65 

5.0 

3.90 

- 

20 

15 

20 

65 

5.0 

3.80 

- 

20 

20 

20 

65 

5.0 

3.50 

- 

20 

25 

20 

65 

5.0 

3.00 

- 

20 

30 

20 

65 

5.0 

2.80 

- 
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Table  XJ.  TRI182  Data 
(Fram  F/C  Element) 


Inhibitor 

Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(spill) 

Fuel 

Temp 

(°K) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

17.5 

0 

20 

78 

2.0 

0.80 

71 

17.5 

5 

20 

78 

3.0 

0.90 

— 

17.5 

10 

20 

nn 

i  i 

3.5 

0.90 

— 

17.5 

15 

20 

i  i 

4.0 

0.90 

— 

17.5 

20 

20 

77 

4.0 

0.90 

— 

17.5 

25 

20 

77 

4.0 

0.90 

- 

17.5 

30 

20 

77 

4.0 

0.90 

- 

20.0 

0 

20 

69 

4.0 

1.00 

65 

20.0 

5 

20 

69 

5.5 

1.90 

— 

20.0 

10 

20 

69 

5.5 

1.90 

— 

20.0 

15 

20 

69 

5.5 

1.85 

- 

20.0 

20 

20 

69 

6.0 

1.90 

— 

20.0 

25 

20 

69 

6.0 

1.80 

— 

20.0 

30 

20 

69 

6.0 

1.80 

- 
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Table  Xll.  Tolad -244  Data 
(Fram  F/C  Element) 


Inhibitor 
Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

5 

0 

20 

80 

3.0 

0.80 

88 

5 

5 

20 

80 

4.0 

0.85 

— 

5 

10 

20 

80 

4.0 

0.80 

- 

5 

15 

20 

80 

4.0 

0.80 

- 

5 

20 

20 

80 

4.0 

0.80 

— 

5 

25 

20 

80 

4.5 

0.80 

— 

5 

30 

20 

80 

4.5 

0.80 

- 

20 

0 

20 

75 

4.5 

0.90 

44 

20 

5 

20 

75 

4.5 

1.25 

— 

20 

10 

20 

75 

4.5 

1.25 

— 

20 

15 

20 

75 

5.0 

1.25 

— 

20 

20 

20 

75 

5.0 

1.25 

— 

20 

25 

20 

75 

5.0 

1.25 

— 

20 

30 

20 

75 

5.0 

1.25 

- 
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Table  XIII.  Unicor-M  Data 
(Fram  F/C  Element) 


Inhibitor 
Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

<°F> 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

9 

0 

20 

78 

2.5 

0.80 

47 

9 

5 

20 

76 

4.0 

0.90 

- 

9 

10 

23 

76 

5.0 

0.90 

- 

9 

15 

20 

76 

5.0 

0.90 

- 

9 

20 

20 

76 

5.0 

0.90 

- 

9 

25 

20 

74 

5.0 

0.92 

- 

9 

30 

20 

74 

5.5 

0.95 

- 

20 

0 

20 

72 

5.0 

0.80 

33 

20 

5 

20 

72 

6.0 

2.40 

- 

20 

10 

20 

71 

6.0 

2.30 

- 

20 

15 

20 

71 

6.5 

2.30 

- 

20 

20 

20 

70 

6.5 

2.00 

— 

20 

25 

20 

70 

6.5 

2.00 

- 

20 

30 

20 

70 

7.0 

1.90 

— 

20 


Table  XIV.  RP-2  Data 
(Fram  F/C  Element) 


Inhibitor 

Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(KPm) 

Fuel 

Temp 

<°F) 

Diff. 

Pressure 

(psi) 

Tolamitor 

(ppm) 

WSIM 

7 

0 

20 

76 

2.0 

0.75 

42 

7 

5 

20 

74 

3.0 

0.80 

- 

7 

10 

20 

73 

3.5 

0.80 

- 

7 

15 

20 

73 

3.5 

0.80 

- 

7 

20 

20 

73 

3.5 

0.80 

- 

7 

25 

20 

73 

4.0 

0.75 

— 

7 

30 

20 

73 

4.0 

0.75 

- 

20 

0 

20 

64 

3.5 

0.65 

32 

20 

5 

20 

64 

4.5 

0.90 

- 

20 

10 

20 

64 

5.0 

0.90 

- 

20 

15 

20 

64 

5.0 

0.85 

- 

20 

20 

20 

64 

5.0 

0.85 

- 

20 

25 

20 

64 

5.0 

0.85 

- 

20 

30 

20 

64 

5.0 

0.90 

- 
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Table  W.  Santolened  and  AFA  1  Data 
(Filters,  Inc.,  F/C  Element) 


Inhibitor 

(loiieentration 

(lb/ 1000  bbl) 

lime 

(min.) 

Fuel 

Flow 

(SP™) 

Fuel 

Temp 

<°F> 

Diff. 

Pressure 

(psi) 

Totamitor* 

(ppm) 

WSIM 

4  Sand 

0 

2 

78 

1 

0.80 

— 

4  Sand 

*> 

2 

78 

2 

>30.00 

Failure 

4  Sand 

0 

2 

78 

2 

0.80 

- 

4  Sand 

.*> 

2 

78 

4 

18.00 

- 

4  Sand 

10 

2 

78 

4 

18.00 

Failure 

4  AFX  1 

0 

>> 

80 

1 

0.90 

- 

4  AFA  1 

5 

2 

80 

2 

>30.00 

Failure 

*  Failures  were  attributed  to  defective  endcap  seals. 
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Tabic  XVI.  Santolene-C  and  Anti-Icing  Additive  Data 
(Bendix  F/C  Element) 


Inhibitor 
Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(ppm) 

Fuel 

Temp 

<°F) 

Dili. 

Pressure 

(psi) 

Tolamitor 

(PP'») 

WSJM 

4 

0 

2 

60 

3.0 

0.0 

52 

4 

5 

2 

61 

4.0 

0.0 

4 

10 

2 

61 

4.0 

1.1 

- 

4 

15 

2 

61 

4.0 

u 

- 

4 

20 

2 

61 

4.0 

1.1 

- 

4 

25 

2 

61 

4.0 

1.0 

- 

4 

30 

2 

61 

4.0 

1.0 

- 

16 

0 

2 

64 

2.0 

0.0 

42 

16 

5 

2 

67 

4.0 

1 .8 

- 

16 

10 

2 

67 

5.0 

1.5 

- 

16 

15 

2 

67 

5.0 

1.5 

- 

16 

20 

2 

67 

5.0 

1.4 

- 

16 

25 

2 

67 

5.0 

1.4 

16 

30 

2 

67 

5.0 

1.4 

- 

Tahir  \\  II.  \1  \  I  ami  A 1 1 1 i - h  i n*^  Adtlit i\4‘  Data 
(lirmlix  F/(!  Klnncnt) 


till  i  l«i  1 « »r 

Furl 

Furl 

Diff. 

;  .  1st  •• 

Tim* 

Flow 

Trmp 

Pressure 

Totamitor 

WS1M 

100(1  l.lil) 

( min.) 

(WK) 

(ps*) 

(ppm) 

I 

0 

*> 

66 

3.0 

0.9 

58 

r> 

•> 

67 

3.0 

3.5 

- 

10 

*> 

67 

3.0 

3.5 

- 

4 

15 

•) 

67 

3.0 

3.5 

- 

t 

JO 

•) 

68 

3.0 

3.8 

- 

[ 

25 

2 

68 

3.0 

4.2 

- 

t 

30 

•) 

68 

3.0 

4.0 

- 

16 

0 

64 

3.0 

0.9 

49 

16 

5 

•) 

64 

3.0 

2.8 

- 

16 

10 

2 

64 

3.0 

2.8 

- 

16 

15 

2 

65 

3.5 

3.0 

- 

16 

20 

*) 

65 

3.5 

3.3 

— 

16 

25 

•> 

65 

3.5 

3.2 

- 

16 

50 

> 

65 

3.5 

3.3 

Table  Will.  Lubrizol  and  Anti-Icing  Additive  Data 
(Bendix  F/C  Element) 


Inhibitor 
(Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(&P,n) 

Fuel 

Temp 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

VVS1M 

5 

0 

2 

72 

2.0 

0.85 

63 

5 

5 

2 

72 

2.0 

0.85 

- 

5 

10 

2 

72 

2.0 

0.80 

- 

5 

15 

2 

72 

2.0 

0.85 

- 

5 

20 

2 

72 

2.0 

0.80 

- 

5 

25 

2 

72 

2.5 

0.80 

- 

5 

30 

2 

72 

2.5 

0.85 

- 

20 

0 

2 

62 

2.5 

0.80 

52 

20 

5 

2 

63 

2.5 

0.90 

- 

20 

10 

2 

64 

2.5 

2.50 

- 

20 

15 

2 

65 

2.5 

3.20 

- 

20 

20 

2 

65 

2.5 

3.80 

- 

20 

25 

2 

65 

3.0 

5.00 

- 

20 

30 

2 

65 

3.0 

5.20 

— 

25 


Tahir  XIX.  TRI-182  and  Anti-Icing  Additive  Data 
(Itendix  F/C  Element) 


inhibitor 
( lonernf  ration 
(III/ 1000  hill) 

Time 

(min.) 

Find 

Flow 

(KPni) 

Fuel 

Temp 

<°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WS1M 

17.5 

0 

2 

74 

0.85 

69 

i7.r> 

5 

2 

74 

0.85 

- 

17.5 

10 

2 

74 

0.90 

- 

17.5 

15 

2 

74 

1.20 

- 

17.5 

20 

2 

74 

1.20 

- 

17.5 

25 

2 

74 

1.20 

- 

17.5 

30 

2 

74 

1.00 

- 

20.0 

0 

2 

70 

0.90 

79 

20.0 

5 

2 

69 

1.40 

- 

20.0 

10 

2 

69 

1.40 

- 

20.0 

15 

2 

69 

1.80 

- 

20.0 

20 

2 

69 

1.80 

- 

20.0 

25 

2 

69 

2.30 

- 

20.0 

30 

2 

69 

2.80 

- 

26 


Table  XX.  Tolad-244  and  Anti-Icing  Additive  Data 
(Bendix  F/C  Element) 


Inhibitor 

Concentration 
(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

(°F) 

Diff. 

Pressure 

(psi) 

Totarnitor 

(ppm) 

WS1M 

5 

0 

2 

72 

2.0 

0.90 

70 

5 

5 

2 

72 

2.5 

0.90 

- 

5 

10 

2 

72 

2.5 

1 .00 

- 

5 

15 

2 

72 

2.5 

1 .00 

- 

5 

20 

2 

72 

3.0 

1.20 

- 

5 

25 

2 

72 

3.0 

1.10 

- 

5 

30 

2 

72 

3.0 

1.10 

- 

20 

0 

2 

78 

2.0 

0.75 

62 

20 

5 

2 

78 

2.0 

1.10 

- 

20 

10 

2 

77 

2.0 

1.30 

- 

20 

15 

2 

77 

2.0 

2.00 

- 

20 

20 

2 

77 

2.0 

1.70 

- 

20 

25 

2 

77 

2.0 

1.80 

- 

20 

30 

2 

77 

2.0 

2.10 

— 

Table  XXL  Unicor-M  and  Anti-Icing  Additive  Data 
(Bendix  F'°,  dement) 


Inhibitor 

(Concentration 

(lb/ 1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(SPm) 

Fuel 

Temp 

(°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WSIM 

9 

0 

2 

80 

2 

0.95 

54 

9 

2 

2 

80 

- 

>30  Failure* 

- 

9 

0 

2 

80 

2.0 

1.00 

54 

9 

5 

2 

80 

2.5 

1.10 

- 

9 

10 

2 

80 

2.5 

1.00 

— 

9 

15 

2 

80 

2.5 

1.10 

— 

9 

20 

2 

80 

2.7 

1.10 

— 

9 

25 

2 

80 

2.8 

1.10 

— 

9 

30 

2 

80 

2.8 

1.00 

- 

20 

0 

2 

85 

1.0 

1.00 

30 

20 

5 

2 

85 

2.0 

1.00 

— 

20 

10 

2 

86 

2.2 

1.00 

— 

20 

15 

2 

86 

2.4 

1.10 

— 

20 

20 

2 

86 

2.4 

1.10 

— 

20 

25 

2 

86 

2.4 

1.00 

— 

20 

30 

2 

86 

2.4 

1.00 

- 

*  Possible  defective  element. 
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Table  XXII.  RP-2  and  Anti-Icing  Additive  Data 
(Bendix  F/C  Element) 


Inhibitor 
Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(Spm) 

Fuel 

Temp 

<°F> 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WSIM 

7 

0 

2 

80 

1.0 

1.1 

25 

7 

5 

2 

80 

2.0 

1.3 

- 

7 

10 

2 

80 

2.0 

1.4 

— 

7 

15 

2 

80 

2.0 

1.2 

— 

7 

20 

2 

80 

2.0 

1.2 

— 

7 

25 

2 

80 

2.0 

1.2 

— 

7 

30 

2 

80 

2.0 

1.2 

- 

20 

0 

2 

88 

1.0 

1.1 

29 

20 

5 

2 

88 

2.0 

1.4 

— 

20 

10 

2 

88 

2.0 

2.2 

— 

20 

15 

2 

88 

2.0 

1.5 

- 

20 

20 

2 

88 

2.0 

1.5 

— 

20 

25 

2 

88 

1.8 

1.8 

— 

20 

30 

2 

88 

1.9 

1.5 

- 
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Table  XXIII.  Comparison  Data,  RP-2 
(Bendix  and  Filters,  Inc.,  F/C  Elements) 


Inhibitor 
Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

StSol! 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

WSIM 

Bendix  F/C  Element 

20 

0 

2 

96 

1.5 

1.2 

- 

20 

5 

2 

94 

2.0 

1.4 

- 

20 

10 

2 

94 

2.0 

1.8 

- 

20 

15 

2 

94 

2.2 

1.9 

- 

20 

20 

2 

94 

2.2 

2.9 

- 

20 

25 

2 

94 

2.2 

5.6 

- 

20 

30 

2 

94 

2.2 

6.5 

— 

Failure 

Bendix  F/C  Element 

20 

0 

2 

102 

0 

1.1 

- 

20 

5 

2 

102 

2.0 

1.2 

- 

20 

10 

2 

100 

2.0 

3.5 

— 

20 

15 

2 

100 

2.0 

2.3 

- 

20 

20 

2 

100 

2.9 

1.8 

- 

20 

25 

2 

100 

2.0 

2.5 

— 

20 

30 

2 

100 

2.0 

4.5 

- 

Bendix  F/C  Elements 

20 

0 

2 

95 

1.0 

0.9 

— 

20 

5 

2 

— 

2.0 

1.1 

— 

20 

10 

2 

— 

2.0 

1.3 

— 

20 

15 

2 

— 

2.0 

1.4 

— 

20 

20 

2 

— 

2.0 

2.7 

— 

20 

25 

2 

— 

2.0 

3.1 

20 

30 

2 

91 

2.0 

3.5 

- 

Bendix  F/C]  Elements 

20 

0 

20 

80 

1.5 

0.9 

— 

20 

5 

20 

80 

2.5 

1.1 

— 

20 

10 

20 

80 

2.5 

1.2 

— 

20 

15 

20 

80 

2.5 

1.2 

— 

20 

20 

20 

80 

2.5 

1.2 

— 

20 

25 

20 

80 

2.5 

] 

— 

20 

30 

20 

80 

2.5 

1.3 

- 

*  In  several  instances  throughout  this  series  of  tests,  the  fuel  temperature  exceeded  the 
70°  to  90°  V  range  specified  in  Specification  MIL -F-890I,  because  the  test  loop  was 
not  ecpiipped  with  any  type  of  heat  exchanger. 
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Table  XXIII  (cont’d) 


Inhibitor 
Concentration 
(lb/1000  bbl) 

Time 

(min.) 

Fuel 

Flow 

(gpm) 

Fuel 

Temp 

(°F) 

Diff. 

Pressure 

(psi) 

Totamitor 

(ppm) 

VYSIM 

Bendix  F/C  Element 

20 

0 

20 

82 

3.0 

1.1 

— 

20 

5 

20 

83 

3.0 

1.5 

— 

20 

10 

20 

83 

3.0 

1.7 

— 

20 

15 

20 

83 

3.0 

1.8 

— 

20 

20 

20 

83 

3.0 

1.9 

_ 

20 

25 

20 

83 

3.0 

2.1 

— 

20 

30 

20 

83 

3.0 

2.4 

- 

Filters,  Inc.,  F/C 

Element 

20 

0 

20 

84 

1.5 

0.9 

— 

20 

5 

20 

84 

3.0 

0.9 

— 

20 

10 

20 

84 

3.3 

0.9 

— 

20 

15 

20 

84 

3.5 

0.9 

— 

20 

20 

20 

84 

4.0 

0.9 

— 

20 

25 

20 

84 

4.0 

0.9 

— 

20 

30 

20 

84 

4.0 

0.9 

— 

31 


32 


Tolad-244/AIA 
Tolad  244/AIA 


Corrosion  Frce-Water  Content  Press  D iff. 

Inhibitor  (ppm)  (Total  Less  Blank)  _ WS1M _ (psi) 


1  -  6 


o  o  o 

•  •  I  I  •  •  II 

CO  < M  1  1  CM  -h  II 


10  O  crC  £0 

cm  co  1  1  rt  io  11 


,  ,  ^  O  .  .  to  © 

I  l  IO  CO  l  I  CM  CM 


Is*  CO  .  .  CM  CM  . 

Tf*  CO  I  I  rf  M  I  I 


©  CO  .  #  o\  .  , 

^  CM  I  I  LO  t*  I  f 


t  i  i  9 «  i 

o  1  1  o  o  1 


to  O  O  to 

©  ^  o  o 

6  d  1  1  d  d  11 


©  ©  O'©  r-  ©  © 

CM  CM  CM  CM 


o  o  o  o  <  <. 

&  O  V  CM  CM  Cl  Cl 

E  c  *S  ’E  si.  ol  cl  d 


DOCUMENT  CONTROL  DATA  -  R  &  D 

>«•.  ..my  ./«•»»<  h.  alien  ot  title,  body  ot  mbrtrmct  mnd  i ndeting  annotation  must  b e  antarad  when  the  overall  report  la  cleraHled) 

1  *c  Ti  v  ti  ( Corpotmt •  su(hor}  1 

'2A.  REPORT  SECURITY  CLASSIFICATION 

l  "  \rmv  Mobdilv  l.ipiipmnit  Kesrareh  and  1  h*\elopmetit 

l  tielassified 

t  t  iller 

1  oi  l  lit  hoir.  \  irjiima 

2b.  GROUP 

j  hEPOR  r  t.TlE 

1.1  1  I  t  T>u|  (  OKKOSluN  \\|)  WTI-K  IMi  IMIlltITOKS  ON 

TUKW  ATKK  CO ALKSCINO 

(.11  .1!  \(  .1  IK  IS  1  It  s()|  M1I.ITAK  'i  ST\NI>AK|)  1  ILTKU/CO  M.KSCFK  KLKMKNTS 

«  OKSC  RIP  T.  w  e  NOTES  (•  7Vp«  ot  report  and  Inclusive  detea) 

final  IJepwrt 

Fehruarv  I *1 T I 


CONTRACT  OR  grant  no 


b.  project  no  | 


7a.  TOTAL  no.  OF  PACKS  76.  NO.  of  refs 

1 2 


9b.  othih  hipo*t  NOl»  (Any  other  number*  that  may  6*  aaeltnad 
tht  m  rmporl) 


'l’l  irovrtl  for  public  rrlt  a*e:  distribution  unlimited. 


12  SPONSORING  Ml  LI  T  AN  V  ACTIVITY 


l  .  >.  \rni\  Mobility  Fapiipment  Kesrareh  and 
i )cu|opment  ( ion  ter 


I  lit'  final  report  rover*  .1  *lud\  ni  I  In*  rlln  t.*  of  M‘\ni  corrosion  inhibitors  anil  <*orro*ion/anti-icin«i 
inhibitor  combination*  on  the  t  oale*einn  characteristics  of  tin*  l)(  )l)  l\  pr  filter  roalrserr  rlrmrnts  nsril 
to  1I1  rout. miinatr  liquid  livdroi  arhon  furls.  I  hr  corrosion  inhibitors  an*  specified  for  use  in  military  jet 
Ini  N,  Specification  MII.*F2.*0|  7.  ‘'Inhibitors,  (iorrosion,  Furl  Soluble.'*  The  anti-irin^  inhibitor  used 
ronlorm*  to  Spet  ificahoii  Mil. l-27(dH>.  "Inhibitor.  Furl  S\>tem.  Icine." 

l  lir  report  rom  hides  that: 

a.  I  he  corrosion  and  corrosion,  anti  ieinir  eoinbiiiation  inhibitors  did  not  prodner  ad\rrse  effects 
on  the  ability  ol  military  standard  filler  eiulesi  er  elements  to  remove  I  percent  water  from  jl’Ti  fuel  that 
had  hern  treated  with  fuller**  earth. 

b.  I  In  m  e  water  content  id  the  luel  pa**rd  through  the  filter/eoaleseer  elements  during  the 
I  percent  water  mje«  lion  |r*t*  ranged  from  0  to  t.  \  ppm.  whit  fi  is  within  speeifiealion  limits. 

1  The  WSIM*.  of  III  e  inhibited  ir  r*  luel  durinii  the  test-  were  between  l(»  and  HIl. 

<1  I  he  low .  tree  water  content  did  not  correlate  direetlv  with  the  relatively  low  \\SIM*s. 

e.  I  In-  \\  > I Nt  1  .nmol  lie  used  'o|e|\  to  determine  the  ahilitv  <d'  a  mililarv  st  indard  filter/eoaleseer 
'  I'  uient  In  dii  old  am  mate  inhibited  I  To  at  ter  it  ha*  been  treated  w  itli  fuller**  earth.  llowe\er.  tin  \\  SI  M 
d"t  -  e  an  nnlti  alum  ol  the  ability  ot  a  Idler  Yoj|r*t  er  element  to  decontaminate  uninhibited  | IT). 
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